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r (x, y, z) ,
Æ½EÃ¿ºz·6ÄEÃºz·PºﬀÄE¿ﬀ¸
υ (u, υ, w) ,
À¶SÆzÉ½E»¸P½
p (r, t) ,
ÅÉºz¿ﬀ»PºﬀÄE¿ﬀÚ%Ñ¸ÀPÃºﬀÄE¿ﬀ¸
ρ (r, t) ,
¿½EÅÉºzÆ¶SÍßØ»P½E·Ô¸Íf»¶Õ½ÀP¸»¸¹Öf¾/¶zÄÄE¼
Q (r, t) ,
Æﬀ»P½EÁ6»¸ÒãÔ·¶SÆﬀ¸¿¶S¹¸Pºz»»¼"Ò
ÅPºz¿½E»¹¸¶É



























































































































































































































































































































































































































































































































































































δx = α11x+ α12y + α13z;
δy = α21x+ α22y + α23z;








































(x− x′) (δx− δx′)















x− x′)2 + α22 (y − y′)2 + α33 (z − z′)2 +
+(α12 + α21)
(
x′ − x) (y′ − y) + (α13 + α31) (x′ − x) (z′ − z)+
(α23 + α32)
(















x′ (x′ − x) + x (x− x′)






x (x′ − x)
|r − r′|3 dmdm












(x′ − x) (y′ − y)





x′ (y′ − y) + x (y − y′)






x (y − y′)
|r − r′|3 dmdm

































































ﬂ¿ºzÊ»PºﬀÄE¿ﬀÚﬀÏ Àº,ºﬀÌﬀºzÈ»¶ÊP½E»¸Ò Ö·¶SÆﬀ»P½E»¸Í å B< Dçl¸ å B< AçÓÄºzÆﬀÅ¶À¶SÏ%¿bÄ
¿½E»È;ºz·»¼@¾^¸lÆﬀ¸·¸¶ÉPÚﬀ»¼@¾^¸lÖ·¶SÆﬀ»P½E»¸Í¾^¸l0+¶S»ÀP·¶zÄ½EÃË¶S·¶<_ﬁﬃ»¶ÉºzÔ¸Ê»Pº ÀÉPÍ
ÈÆ½EÈEÀP»¼ËNÄE¸PÄE¿½¾äÌﬀ½E·P½¾ÜÄ¾-½EÛ½E»¸P½1ÆÆﬀ¸À½
δx = α11x+ α12y + α13z + β11u+ β12v + β13w;
δy = α21x+ α22y + α23z + β21u+ β22v + β23w;
δz = α31x+ α32y + α33z + β31u+ β32v + β33w,
')½E¿ºÀ)¾-½E¿ﬀ·¸ÊP½ÄEÃºzÒ)Æ¶S·¸¶S¹¸¸l<<< B:
ﬁﬃﬂ "! #%$&#%')(+*,(,')ﬁ-"./')ﬁ-"(101. ﬂ 21ﬁ3*546(+7(121ﬁ 8ﬀ9:;9<^=,:
¿ºzÔÀ¶ÆÄE¸ÉPÖWå 8<C:ç





























































































x = x0 + ax0 + by0;














ﬁﬃﬂ "! #%$&#%')(+*,(,')ﬁ-"./')ﬁ-"(101. ﬂ 21ﬁ3*546(+7(121ﬁ 8ﬀ9:;9<^=,:
Å·P½ºﬀÌz·¶SÈÖ½E¿ÄÍNÀÉPÍ]¿ºzÒNÑ6½+Ä;¶z¾-ºzÒNÊ¶zÄE¿ﬀ¸¹¼+ÐÄºzÔÉ¶zÄE»Pº)å 8<C:çÐÆ
u = −Ωy0 + a˙x0 + b˙y0 + Ω(−ay0 + bx0) ,















































































































ﬁﬃﬂ "! #%$&#%')(+*,(,')ﬁ-"./')ﬁ-"(101. ﬂ 21ﬁ3*546(+7(121ﬁ 8ﬀ9:;9<^=,:
a »¶SÁ½¾ ÄsÉPÖÊ¶z½ÝÀ½Î+ºz·P¾/¶S¹¸Í åæDP<C:ç Å·P½EÆﬀ·¶SÛ¶z½E¿fÅPºÉPÖºﬀÄE¸
A B, C
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ξ = 2a+ i (b+ c)
åæDP< ﬀç
»¶ºﬀÄE»PºzÆ¶S»¸¸ÕåæDP< FçÉ½EÔÃº»¶SÒ¿ﬀ¸NÖ·¶SÆﬀ»P½E»¸P½








































































3− 2e2) arcsin e− 3
e2
(
1− e2)] . åæDP<C:ﬀ:ç
ﬂ ºzÅPºﬀÄE¿¶SÆzÉ½E»¸P½ŁåæDP<C:ﬀ:çﬃÄ]åæDP<C:;9ç"À¶z½E¿Ã·¸¿ﬀ¸ÊP½ÄEÃºﬀ½È»¶ÊP½E»¸P½ØÃÄE¹P½E»¿ﬀ·¸PÄE¸Ù
¿½E¿¶]¾-½E·¸ÀP¸Pºz»¶ÉPÚﬀ»PºzÔ;ºŁÄ½EÊP½E»¸Í































































































































































x− x′)2 + (z + δz − z′ − δz′)2] dmdm′

































′ − x)2 − (z − z′)2[
(x− x′)2 + (z − z′)2





























′)2 − (z − z′)2[
(x− x′)2 + (z − z′)2
]2 (δz − δz′)2 du′ dx′ dz dz′ = 0.
å A<C:;8ç
')½E¿ºÀ)¾-½E¿ﬀ·¸ÊP½ÄEÃºzÒ)Æ¶S·¸¶S¹¸¸l<<< B






















































































u = e−hky, dυ =











θ (k) = 4ν20h
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